Exceptional Catalytic Activities of Iron Tungstophosphoric Acid Pillared Montmorillonite Photo-Fenton Catalyst for Organic Pollutant Decomposition.
Iron tungstophosphoric acid pillared montmorillonite (TPAFe-Mt) as a highly efficient, stable and visible-light-responsive photo-Fenton catalyst have successfully been prepared via an impregnation method. The TPAFe-Mt catalyst exhibits exceptional visible-light photo-Fenton catalytic activities for azo-dye methyl orange, phenol and 2,4-dinitrophenol in a wide pH range from 1.0 to 5.0. Especially, 40 mg/L of methyl orange could be completely degraded in 40 min, and the TOC removal rate was as high as 73.3%. The high catalytic performance arises from the following reasons: (i) The support of TPAFe rendered a significant increase in specific surface area and a slight increase in interlayer spacing of montmorillonite, thus improving the adsorption performance. (ii) The incorporation of tungstophosphoric acid (TPA) not only effectively anchor iron but also improved visible light absorption capacity, which greatly promoted the Fenton reaction. Moreover, the catalyst showed excellent chemical stability. After ten consecutive degradation cycles, the degradation efficiency still reached about 99% due to the good fixation iron of TPA. The possible mechanism involving in photo-Fenton process is proposed mainly based on the experimental result. This work opens up a new feasible route to synthesize visible-light-responsive high-activity photo-Fenton catalyst for efficient environmental remediation.